Effects of intrathecal neostigmine, bupivacaine, and their combination on sympathetic nerve activity in rats.
Intrathecal injection of local anesthetic agents is associated frequently with hypotension. Conversely, intrathecal administration of neostigmine increases blood pressure by enhancing the accumulation of acetylcholine in the spinal cord. The current study examined directly the interaction of intrathecal injection of bupivacaine and neostigmine on splanchnic sympathetic efferent nerve activity. Experiments were performed in rats with intrathecal catheters implanted for the long-term. Rats were anesthetized with ketamine (40 mg/kg, intramuscularly) and alpha-chloralose (60 mg/kg, intraperitoneally). The skin incision sites were infiltrated with 1% lidocaine. Sympathetic efferent activity was recorded from the left greater splanchnic nerve. Sympathetic nerve activity was measured continuously before and after intrathecal injection of saline, 430 nmol (140 microg) of bupivacaine, 25 nmol (7.6 microg) of neostigmine, and a combination of bupivacaine and neostigmine all in volumes of 5 microl. Each group consisted of six animals. Compared with baseline nerve activity, intrathecal injection of neostigmine increased splanchnic sympathetic nerve activity significantly by (mean +/- SEM) 112 +/- 29% after an onset latency of 6.8 +/- 0.9 min. In contrast, bupivacaine decreased splanchnic nerve activity significantly (-65 +/- 13%) after a latency of 3.3 +/- 0.5 min after intrathecal administration. Similar to the effect of saline, intrathecal coadministration of bupivacaine and neostigmine did not alter the splanchnic sympathetic nerve activity significantly. The current study provides electrophysiologic evidence that intrathecal injection of neostigmine increases whereas bupivacaine decreases sympathetic nerve activity. Further, addition of neostigmine effectively counteracts the inhibitory effect of spinal bupivacaine on the sympathetic nerve activity.